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Fig. 222 . SsmpE incite (4): n-uk.'tEtt River bank 11 new species 



l%4 


Fig, 323, Sampling faic (5): Aim diehoinma (orcsiai Gangarna* Gue&t harm 
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FIe. 224. Sampling site (5): dithmnmrt forest- 11 new species 



Fig. 225. Sampling site < 10): Succulent steppe and W FcrtusstR near the town of Lddcntz. 
Fig. 22ti. Sampling silc i \ 1) As Figure 225 . Arrow- marks a 'lining siont 1 ' 


U)b5 
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Fijs- 227 . Sampling silt: ii\): Transparent quartz srone* have an organism rich crust wml cm the side iifnhcdtted in the ground 
farrow), 4 new specie. 







I'ig. Sampling vile (21); Death Vki in the Nuniib Desert. 
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He- 219. Sampling site (25 1 Southern Njnnb Desert. centre of Sonus Vlci. 



h >1;. 2.1U, Sampling sue 123): ffara shrubs m the Sumtb Desert. 
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Fig. 231. .Samphng alec ): SouiJicrn Namib I Jesuit, centre of Snsms Vlci. The surid is full of plant residues, ihe food of 
microorganisms (arrows!. 5 new species. 


am 







© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



Hr. 132. Sampling mle (26): Namib desert, base of dune 4? i ticu species 



Up, 2J3- Margin uf rhe snuititm Nanub ])un n 
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Fig. Sampling tile (2K>. Upper »ginn ai iliiz Aufcschlucht in the Namib nKEupmcnt. *1 hu 1 AubkriiLuchl cnnliiLiu a nice 
smiam wilh many nxk-poalji(jiee fin Flowing pictures). 


I Cl 70 
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Flg+ 235. SiimpSmg me Middle region oi the Aubitchfueht with many rock-fHhilv 5 new spccicv 



ri£. 236. Sampling .siEc UG*; Lower region oft hi 1 AubschliiL'hk *tt the .w-eulkd Ritidltfch. 7 new hpei’ie.'i, 
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FI*. 237, 238, SampEin-K silts (32, 34): Onira] Namih Hcicn, WclwiLwhia drive Even m this very region, 

contiiniilK the fkmoLJb WcJwrtichiaminabttis* \ new dliaic ipemwas di.Kcovturd 
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Fifi. 240* Sampling site (39): Central Namib Desert at the Atlantic coast. Wide areas ue covered by the orange lichen 
71 eloschisKS capcnsLr* 2 new species., 
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Hy. 241, Sampling &si<? (41 In Rock-pools m ihe Spjtzknppe * new species 



Fig. 242. Sampling s-ilc (43); Amcib i>u«esi Firm arc a 9 new species. 
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Fig, MX Sampling site tJ2r Dung tattle m Mojumt Forest. 5 neu species. 

Fig, 244, Sampling sites (55, 5b): Ghost tree furcsl irk iht region. |«J new species. 



Fkg. 245, Sampling sale l57i Etysha F\m ivith Fcnssncr's tracks, ! I new specie* 
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I'ijg. Sampling site (57): Soil Mispertfiou <ii j nmagoiUcmhon of X40, 



FEy. 147, Sampling sue (57): Km flooded Petri dish culture covered with cyanobacteria after four week?! ! 1 new gpedes 


1076 





© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



Hq. 24ft. 149. Sampling sue (57): Suspended upper layer of u four weeks itlJ nonvfloodeiJ Petri dish culture. Tlie suit is 
mixed with many organic debris 1 browni ami cyanobacteria i greenish i 
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Fig. 250* 25*. -Sflrtipling. silt f 57>: The Pan srni is a mixture of clay, lime, and salt. pH 7.6- 1 }.?, The nir-ilnd mixture (Fi^ 
2^0] is like a atone, but quickly doubles its vulnine and becomes a ftufly pancake when rewclted fFig. 2511 



Fig. 252. Sampling site (53) C>W5 abacterial crust ut Pan margin 2 new species 
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I-in, 25.3. 25^. Sampling, me (5V| I ntsha I’an margin. sab hush and grass girdle Set also following figures. 4 new specks 


t07 l > 
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Fig. 2F5, Sampling sue (59): Eiosha Pan margin. salt bush girdle. See also previous figures Sand aceumiilaccs around 
the shrub* Tl is with much organic tfdbns (brown spots) and contains s<tcp salinity gradterus 


Mttl 
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FiKr 257. Sampling <6Q): Etoh.hu Pan marjiin. mixed grass and salt bush Hirdk. This figure shown why the Pan. which is 
in lhe background* was named '"Elushif, Ehul is. Imgc. while place. 9 new species. 



Re. 253. Sampling hilt {62]; l-.to.sha Pun mu ruin. ihom-bush girdle I new species. 
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Fig. 25^. Sampling me (&J): riosha Pan, M&pQtie .savannah 



Fig. 260. Sampling site (65): Htosha Pan. small pan with many halophytes (see a Is# next figure? t new species 
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Fig. Jbl, Sampling !.ile f65]: A small sah pan covered wnii lialuphylcs 



Fig. 262. Non-flooded Pcln dish cuhures. 


10S3 
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Hp. 263-166. .Vjkuj la totiginassa, infracifotlurc jjuJ nuclear appauius after stlvw carbcnaie imp/egi union. N«>ieihc distincl 
paroral membrane (261) ami the i*o nilciimuclcl (26?) For labels,black and while micrographs 


urn 
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Fie.. 267 26^ Na&sufo granaft^ in fine i] nature after silver carbonate impregnation The hypostomial organelle bar hJ ends at 
level of oral opening 

KiE* 270p Naxelin rosea ha* a distinct parnra] and only ihrec hypcHtamial organelles Silver carbonate impregnatisrnf. 
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rig, 271-274. Calpadidittm (Caipadidiuml trichixystifernmt infacilialuic jnd nuckar apparatus after wlier carbonate 
impregnulion. 
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Hji. 275-27K. i'rjlpndtdium {Cftfpadidium) hurribtle, intraeihalurc arid nui:tear apparatus aftLT si U L h r carinate. 4 impregnation 
The peculiar exinisomcs appear as large, black dots (276-278), For labels, ice black and while micrographs. 


mi 
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klc- 279-2H2. ApocotpodiAtum fAporalpndtdium} euKfhvntf. mfrariliaiwe and nuclear apparatus after silver carbonate 
impregnation. 


trtss 
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Mg. 2A3-2S6. PeiloHymt'na dwuralietisi (2£j'2£?l and Apocclpudidium fPkagean) marraxrfttna in£racrSimtutir and 

nuetear apparatus after silver carbonate imprcgrtfllion Note the huge paroral membrane in A {Phagoonj macTQStDmn 
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He- 2H7-Z9U. Uaitnutyta (CasJmsfih} ueinih morphwstmie (2W) and dividing (288-290) specimens alter p-miargnl 
impregnation, Note the four maeramiclear nodules and the W-stiaped partem farmed by proier anlagefl 4-ft. See black and 
wh lec mserugrjph.'i lor detailed labels. 
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Fig, 293. <i mtmsty ht fGttitrmtyfol weuut. ventral view of an early divider after pfolurgd impregnation, See black arid white 
micrographs for detailed tabds. Dorsal side is shown in iie*l micrograph 
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frig. 2^2. Gastmsiyla {Gaxtrasiytc) dors-.il view ai the shown in figure 291, Arrows mark begtrming 

fragmentation of dor^iil kiriciy 3 + producing ktnety -4 Nmc the three mtnmc caudaK eim ut rear end 
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fr'Jq. 2M3. Gustrastyla fCaxirostyla} stcaiiL vettlial view of a late divider after proiargol impretnition. Tlie new eimil pattern 
ts already recognizable 






© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



* 

294 , 29$. Man'm Mimthtmti ittimibivmis. posterior polar views after stiver eaitonutc impncgn^KiOfl. Arrow marks oiu\ 
LipparalLLS.. shown ai higher magnification in figure 295 . 





© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



J ij-, 29fi, 297, Riisirnphry# namifru-mt.w oral and iomaiic citiai} pattern and nuclear apparatus alter silver 

carbonate tmpcegmtHXV For labels see black and white macrograph*. 
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FIgp 298-500, Et&ichophryti osatfaivnQph&ga ( 293 ) and F*™ fttricoh i ( 299 , 3Q0) S ciliary paiEcm Artd mdtzr 
appajasus after silver carbonate impregnation Arrow in figure 300 mark^ a single nrgandk in [he minute prooraf suture 
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Hg* 3 DIi-£i IWudtilrninphry,} trrrirftfa, South African la-c, e) and VcnciucJM idj specimens from life (a-c, cl Lind after 
silver eirhnnaic impregnation i lU a, r: Slightly squeezed and flattened specimens showing mam eel] organdies. I he oral 
opening and i he oral bulge are rtimutt and packed with about 5 am long cxmiaomcA Note the thick, gdaltnouii cortex 
i arrow hc.uki combining closely spaced rows of mmule granules fo. e: the 5-h pm long extmsome^ arc rod-shaped ai first 
glance, hm slightly fUsiform or scicular on more detailed inspection, d: I he mrnule oral opening is packed with exirusomes 
and probably surrounded hy 3 dikinetidat are Limoni I kmety farrow). CV - contractile vacuole, E - extnisomea, Ft.] - fai 
globules MA - macronucleLis, 00 - oral opening, 


um 
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Fig, Mlf-L Pitvd&hohpktya terhcota, Maldivtwi (j-I) and Benin (f) specimens from life (i lei in the scanning electron 
microscope ilg. h. I), and after silver cari>oriaLe unprcgnjidon ff). f: Slighliy ueicului exlrusomes are pocked in the oral bulge 
and scattered in the cytoplasm, -g: tKcrvacw showing dense ediuture, h, h The dorsal brush consist of -minote bridles 
(arrowheads interspersed among ordinary cilia, Note (he dense cortical granulation. J-toi The same extrusome Jesting, 
exploding, and exploded. E -cxtmsomcs, MA - rnacronudeus, DO - oral opening. Scale burs 2 pm 
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Mr. 301m-p. Pseudoholophry'a temcola, Maldivcan (m) and Ucmn (n*p) specimens in the SLM fm) and after silver 
carbonate impregnation fn—ph. m: Overview showing spiralling ciliary rows n-p: Dorsal ini and veniral [o, pj views of 
ciliary pattern. Arrows mark shortened ciliary rows Small kinctolragmcnts (arrowheads) bearing minute hmiles fFig. 10] h< 
I ) are interspersed among ordinary cilia in the anterior half of three kinetics, h - estrusomes m oral opening. 
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Fig. 301q-s, Pitudakokphryw Jerri- 
cob. Ktimsomrs and intake iliafune ol 
Bnijn specimens after stiver carbonate 
impregnation q: Cytoplasmic exim- 
$omes m slightly adorin' |»- 
heads) r, *: Frontal (oral opening 
marked by asteriski and ilorsaL view 
showing ihe spiral course ofihe ciliary- 
rows* some of which are shortened 
i arrows h Arrowheads mark small 
ciliary condeuhalians in the anterior 
half of three kinetics; these eon dab 
sitioiu bear minute bristles Likely 
representing the dorsal brush [ep. 
llpireti 301 h f L). In vivo* these bn sites 
arc very difficult to recognize because 
iiiey are small and interspersed among 
ordinary cilia (fig I0; P 1 In 



r 


s 
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F1& SOlV-v, ft t-vdohoiophry « tcmcvte, Venezuelan rtj and 
ftepub-lie uf South Africa fu. vi Spedmtm in she scanning 
electron mEcruscoEH: [u f v) and after silver carbon ale Einprcg- 
nation (l>. U u: Kind id* corisisl uf two obliquely arranged 
granules, likely a buwil body with parasomal sac, and a shun 
fkinetodesmar^ fibre extending anteriorly at the nghl side of 
the kinely. Within some kinetics situ] I i^Ottden&lioas of kmelid* 
occur SkinelOfrBgintims. anwheods), likely the dorsal brush 
because they ate associated m. iih ciliary bristles, uhicli uie v-ery 
dinicult to recofirtize in vivo and were thus overlooked in the 
original description (Berger cl at. l^h. vt The curie* uf P 
tenictifu contains closely spaced tows of minute granules 
(mucocysls?) among lung crests obliquely extending buck- 
wards. likely po&teiliury microtubule ribbons. £ - cxtnj somes 
Scale bun 2 pm. 
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¥lg. Enchcfys toxgitrichfr after pmwgol (a, b-g) and silver carbonate (b h c) impregnation, i: General view showing 

the tortuous* slighliy meimUform macron ucleiis and a bundle of oral basket llhres originating from ora bred somatic 
moaokirtcrids in the anterior portion of the ciliary rows hi Ventral view of a strongly flattened specimen .showing the 
slightly spiral course of the ciliary rows* which consul oftasal bodies uuh a shnn i kineiodemnar) Fibre attached at right, e: 
The partially extruded loxicysts, which are concentrated around the oral opening (asterisk), form corapicLinus raws between 
the somatic ferneries, which are not impregnated d: The dorsal brush (Bj has up 10 15 pm long bnsifes in the middle region, 
e-g: The ciliary pattern is hidden by the strongly impregnated com cal granules, which are arranged in oblique, rough rows 
extending backwards at the fight of the kinetics. The inset in (g) .shows an exploded loxieyst after silver carbonate 
impregnation. Id - dorsal brush* K - snmaise kinetics, MA - ntacronuclcus, N - nerruitodesjnata, OE1 - oral bulge. 


1102 
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FIr_ P&fatnchwfys pukhra, Mmitic and oral infracilutun: imd extnuomes after si Ivei carbonate impregnation. All 

figures show tilt' same, heavily squashed specimen at various focal planer Arrow in (e) marks the in mute oral opening in 
anterior pelt centre. Arrowheads denote minute condensations of the cilia tore, representing the dorsal brush Hie eyloplasni 
contains many fat globules, eMrusomch ft), and the renifurm nuacn ■■nucleus |MA). 
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Vlg, 303 f-m* Faraencbehs pukhrti from life 4 1 j and after silver carbonate impregnation if h r j rm f, h, f. k m; The nealiy- 
shaped extmscmH around ihe ora! opening are the mam feature of P pakkra; cho^c scattered in rhe cytoplasm are HOiiier 
and very- likely developments F stages. “Note lhai the filiform, anterior ponton of she cximsomcs (!) is only partially impreg¬ 
nated or not at alt g, J; The minute ora! opening is surrounded hy a narrow, smooth area [arrows) A cireunion! fernery is not 
recognizable. h - extnisomcs, FG - fat globules, MA - macromJc1etis k OQ - oral opening 
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Fl^ 304ii-i. QbhqiiOftomii v nch eh 'intonttd w, in Ithc Ll Eaturc: after prutar^l impregnation. a-e: Same speermen ul three E’oest 
planes lt> show the nemiiUHk^mata originating [‘mm onihzcd soniafie munoksne[iib> ami brush dikmends d: Hokttype 
specimen showing the oblique oral bulge. Asterisks mark site of dorsal brush, r-i: Arrowheads mark raw of minulE granules 
associated with the bulge fibres il\. Arrow denotes ridge between dorsal brash rows. t3l h 2 brush rows, F - fibres, MA 
maeroriucleus. Ml - Tniemrcurleus h S - ncmatotksmalii, OB - oral bulge 
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Ftp- JIMJ, k. QbHqwwiflmd immihirnse,, lotal views of slightly flattened (hy co\ r er glass i specimens showing the oblique oral 
bu]ge h ihe run i form macronuclcU-S, and (be afliphorifnrm exrrusnmev 

Fig. JIM l~q. Diptiwx irimaiohiux, in vivo interference contrast micrographs ot site (49) specimens, L: Body cxirusome, 
length 4 pm. m. q: Grmt (arrowheads) ,-ind mimatic (arrows) exlmsomcs. n: Oral extmsomc, length L .5—2 pm t>. p: Surface 
view and optical section of a shghily flattened (hy rover glass) specimen showing iKe cortical granule rows (arrowheads i, the 
dorsal brush, and various cytoplasmic inclusions. B dorsal brush. E - extrusomes, FG - fjL globules. FV — food vacuoles. 
M A - macro nucleus. Ml - micmnudcus. Old - oral bulge. 
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Enchciyduim hltitfrrrri from Jifc u- c> e| and a Eter meihyl grcen-pyronm staining (d, f) a, h: Slightly squeezed 
specimen showing main cell organdies* especially the long cxtnLsomcR, in the oral bulge. e, r: Optical section and surface 
view showing cortex £ marked by opposed arrowheads) studded with mucocysts. cl, f: t he mucocysts ait extruded w hen ihe 
dye is added (d) and swell lu about 5 pm 3cmg rdamenls 10. CV enmnietiic vacuole, 1: exmwomes, FCi - fat globules, FV 
- food vacuoles, MA - rnucTonudciis, MU - muuocyst*. 
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